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ABSTRACT 
The Arkoma Basin is a Carboniferous peripheral foreland basin in southeastern 
Oklahoma and west-central Arkansas. The formation of the Arkoma Basin is a result of a 
collision between the North American Plate and the Sabine Terrane. To the north of the basin, 
there is a structural high that extends southward from the Arkoma Shelf into the basin. This 
structure is in contrast with the prevailing east-trending strike of structures in the northern 
margin of the basin and is poorly defined. This paper examined the structure of the salient with 
stratigraphic and structural cross sections. Across the study area, two NS structural cross sections, 
three EW cross sections and one EW stratigraphic cross sections were constructed. Strata in the 
cross sections were divided into three intervals: Morrow I, Atoka I and Atoka II. Analysis of the 
five structural cross sections certified the existence of the structural high and defined the 
orientation and magnitude of the structural high. Examination of these three intervals in the 
stratigraphic cross section revealed no stratigraphic variation in thickness, so the structural high 
existed after middle Atokan time. The Arkoma Basin subsided at sometime after deposition of 
the Atoka II unit in northwest Arkansas. 
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INTRODUCTION 
 The Arkoma Basin is a peripheral foreland basin that developed during Carboniferous 
time in southeastern Oklahoma and west-central Arkansas. The basin is bounded to the north by 
the Ozark Dome and to the south by the Ouachita orogenic belt (Sutherland, 1988). The basin is 
about 250 miles long, from west to east, extending as a surface feature from the Cherokee 
Platform and Arbuckle Mountains in Oklahoma to the Gulf Coastal Plain in Arkansas. 
Sedimentary rocks deposited in the Arkoma Basin range from Cambrian to Pennsylvanian 
(Carboniferous) in age. Sedimentary units examined in this study are of Morrowan and Atokan 
age (Figure 5). Morrowan strata were deposited before major subsidence in the northern part of 
basin occurred in Atokan time. (Zachry, 1983)  
 An apparent structural high, that extends southward from the Arkoma Shelf into the 
northern Arkoma Basin, is in contrast to the prevailing, east-trending strike of structural features 
in the basin (Figure 1). The Morrowan outcrop belt forms a south-directed salient in Johnson 
County. The salient is bounded both to the east and west by the outcrop belt of the Atoka 
Formation. Previous studies have suggested that the Arkoma Basin subsided in the late 
Mississippian and early Pennsylvanian time (Zachry, 1983), when Morrowan strata began to be 
deposited. The Morrow section was affected by the subsidence in both structure and stratigraphy. 
However, no studies have examined the formation and structure of the salient. The salient cannot 
be resolved only by topography alone.  
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Figure 1. Geologic map of the State of Arkansas illustrating the study area. The south-trending 
salient of Morrow strata bounded to the east and west by the Atoka. Red dash line illustrating the 
salient that was examined in this paper. 
Purpose of Investigation 
  The purpose of this study is to confirm the existence of the structural feature that trends 
from north to south. Detailed structural and stratigraphic cross-sections in NS and EW direction 
were constructed to define the orientation and magnitude of the structural high. Stratigraphic 
changes in the Morrow section were examined carefully to define when uplift of the structural 
high began. Wells were selected from the following: Townships 8N-10N, Ranges 19W-23W in 
Johnson and Pope counties in northwestern Arkansas. This area contains the major part of the 
salient that is plunging to the south. 
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Previous Investigations  
 In northwestern Arkansas, Atokan and Morrowan beds have been folded into numerous 
east-west trending open folds which trap natural gas within porous beds. Numerous publications 
and theses have examined the Lower Atoka and Morrow strata of Arkoma Basin. Zachry (1983) 
described the depositional framework of the Atoka Formation and examined the structural 
evolution of the Atoka in the Arkoma Basin. Houseknecht (1983) and McGilvery (2000) 
described the depositional facies of the lower and middle Atoka. A tectonic model for the 
Arkoma Basin was constructed by Houseknecht in 1986. Mickus (1992) constructed a 
lithospheric scale cross-section from the midcontinent region to the Gulf of Mexico. Sutherland 
(1988) studied the depositional history of the Arkoma Basin in Arkansas and Oklahoma. The 
Oklahoma Geological Survey (Cardot, 2012) compiled an exhaustive list of all publications 
through the end of 2012 discussing the Arkoma Basin.  
Methodology 
 Over 500 wells with raster logs were examined in Johnson and Pope counties (Figure 3). 
Twenty-five induction logs (Gamma ray and resistivity logs) were selected based on their 
location, log type, appropriate drilling depth, and curve quality.  
 Across the study area, one stratigraphic AA’ in EW direction was constructed. In order 
to have a better analysis, strata in the stratigraphic cross were divided into three intervals: 
Morrow I, Atoka I and Atoka II. The stratigraphic cross-section was suspended from the top of 
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the Atoka II. Examination of the intervals in the stratigraphic cross-section was used to establish 
when the uplift occurred.  
 In order to validate the existence of the structural salient, five structural cross-sections in 
NS and EW direction, AA’, BB’, CC’, XX’ and YY’, were constructed in HIS Petra® (Figure 2 
and 3). Three structural cross-sections AA’, BB’ and CC’ were in EW direction across the 
plunge of the salient. Two structural cross-sections XX’ and YY’ were in NS direction and 
parallel to the plunge of the salient. For each structural cross-section, dip angles and structural 
reliefs were calculated. Examination of strata intervals in the structural cross-sections was used 
to define the magnitude and orientation of the structural salient.
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Figure 2. Petra image of study area with cross-section lines A-A’, B-B’, C-C’, X-X’ and Y-Y’. Cross-section line AA’, BB’ and CC’ 
transect the south-plunging structural salient. Wells were selected from the following: Townships 8N-10N, Ranges 19W-23W in 
Johnson and Pope Counties in northwestern Arkansas. 
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Figure 3. Geologic map of study area with cross-section lines A-A’, B-B’, C-C’, X-X’ and Y-Y’. Cross-section line AA’, BB’ and CC’ 
transect the south-plunging structural salient. Blue dash line illustrates the salient. (Modified from Haley and others, 1993)
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GEOLOGICAL SETTING 
 Various tectonic models have been suggested to illustrate the tectonic history of the 
Ouachita orogenic belt and the synchronous Arkoma Basin. Houseknecht (1986) interpret these 
structures as formed due to consumption of oceanic crust and lithosphere via a southward 
dipping subduction zone and the subsequent collision between the North America Plate and the 
Llanoria Plate. Mickus (1992) suggested some new relations and constructed a lithospheric scale 
cross-section in form of gravity model from the midcontinent region to the Gulf of Mexico.  
 In Houseknecht’s model, the evolvement of the structures is divided into five stages 
(Figure 4). The interval from the late Precambrian to the early Paleozoic was a major time of 
rifting which led to the opening of an ocean basin (Figure 4. A). As a consequence, the southern 
margin of North America evolved into an Atlantic-type margin that persisted through the middle 
Paleozoic (Figure 4. B). Carbonate Sediments of Cambrian to lower Mississippian strata 
deposited on a stable shelf along the passive margin. By the Mississippian, the ocean basin began 
to close and the southern margin of North America began its southward subduction (Figure 4. C). 
An accretionary prism formed which later became the Ouachita orogenic belt. Along the 
southern margin of North America, sedimentation was in shallow marine to non-marine 
environments from Mississippian to early Atokan time. Carbonates, shales, and sandstones 
continued to be deposited on the shelf while flysch accumulated rapidly in the deep remnant 
ocean basin. By the early Atokan time, the ocean basin was consumed by the subduction of 
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North America and the subduction complex was obducted onto the rifted continental margin 
(Figure 4. D).  
 
Figure 4. Tectonic evolution of southern margin of North American illustrating the change 
through the Paleozoic from a passive margin in the Cambrian to a collision zone in the 
Pennsylvanian resulting in the formation of the Arkoma Basin. (Houseknecht, 1986) 
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  The convergence activity caused the southern margin of North America continental 
crust to be subjected to flexural bending. This flexural bending resulted in widespread normal 
faults downthrown to the south and trending generally parallel to the Ouachita trend. Lower to 
middle Atoka shale and sandstone were deposited at the same time leading to abrupt thickness 
increases. During late Atokan time, the formation of a foreland basin was completed by the uplift 
of the Ouachita thrust belt (Figure 4. E). By this time, the Arkoma - Ouachita system was much 
as same as it is now (Houseknecht, 1986).  
 In Mickus’ cross-section (Figure 5), the northern portion illustrates the stable midcontinental 
Ozark uplift region with a crustal thickness of 26.7 miles, which is close to the midcontinent 
average of 28 miles. In the Ouachita Mountains part of the model, the Ouachita facies 
sedimentary rocks has a thickness of 9.3 miles and were deposited on either oceanic or 
transitional crust and then then thrust northward during the Ouachita orogeny. Houseknecht’s 
model interpreted the Ouachita facies rocks as forearc-basin sedimentary units associated with 
the subduction of the North America margin. Mickus’ model indicated a region of relatively 
thick continental crust in the Sabine block area. This block was interpreted as an accreted terrane 
and arc collided with the North American continent causing the Ouachita orogeny. A late 
Paleozoic successor basin with a maximum sedimentary thickness of 1.86 miles formed south of 
the Ouachita Mountains after the Ouachita orogeny. Mesozoic rifting affected areas that were 
south of the Sabine block (Mickus, 1992).  
 10 
 
 
 
Figure 5. Lithospheric transect model from Mickus (1992). The figure depicts a micro-continent 
arc later termed the Sabine Terrane in a near collision with North America during the 
Pennsylvanian. The Arkoma Basin was depressed by the orogenic weight of the developing 
Ouachita facies.  
 The regional geology of the Arkoma region can be divided into three geological 
provinces; the Ozark Dome, the Arkoma Basin, and the Ouachita fold belt. These provinces are 
illustrated in Figure 6.  
The Ozark Dome is a broad asymmetrical uplift. It is centered in southern Missouri and 
extends westward to northwest Arkansas and eastward to northeast Oklahoma (Figure 6). The 
Ozark Dome is north of the Arkoma Basin and contains flat-lying rocks generally of Paleozoic 
age. Three plateau surfaces developed on the Ozark Dome. They are the Salem, Springfield, and 
Boston Mountains Plateaus. The Salem Plateau is underlain by limestone, sandstone, and 
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dolomite of Ordovician age. The Springfield Plateau is covered by chert and limestone of early 
Mississippian age. The Boston Mountains are the highest and southern-most plateau and mainly 
underlain by shales, sandstones of Pennsylvanian age (McFarland, 1998). 
 
Figure 6. Regional map showing major geologic provinces in Arkansas (Manger, Zachry, and 
Garrigan, 1988). The study area, illustrated by a rectangle, is in the northern part of the Arkoma 
Basin. 
  The Arkoma Basin is an elongate Carboniferous foreland basin that formed along the 
North American side of the Ouachita orogenic belt. It is an arcuate synclinorium that extends 
from central Arkansas to southeastern Oklahoma. It is about 50 miles wide and 250 miles long. 
Strata in the Arkoma Basin record the transition from a passive margin to a foreland basin by 
consumption of oceanic crust and lithosphere (Houseknecht, 1986). Sediments in the Arkoma 
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Basin are mainly composed of sandstone and shale deposited on a continental shelf by marginal 
marine processes and deltas of Pennsylvanian age. Structure of the Arkoma Basin is made up of 
broad synclines separated by relatively narrow anticlines (McFarland, 1998).  
  The Ouachita fold belt in Arkansas and Oklahoma is historically defined as the southern 
boundary of the Arkoma Basin (Houseknecht, 1986). At the surface, the Ouachita fold belt is 
approximately 100 miles long and extends from west-central Arkansas to southeast Oklahoma. It 
formed in association with the continental collision during the late Paleozoic and was composed 
of numerous folded and faulted sedimentary rocks (McFarland, 1998). Along the entire length of 
the Ouachita orogenic belt, sedimentation in the foreland region had the same rifting history 
from the early to middle Paleozoic time. The Arkoma Basin is one of several peripheral foreland 
basins that surround the Ouachita orogenic belt (Houseknecht, 1986).  
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STRATIGRAPHY 
Regional Stratigraphy 
 Strata of the Morrowan Series are composed of alternating layers of sandstone, shale, 
and limestone and characterized by lateral changes in facies and thickness (Pontiff, 2007). From 
Mississippian to Pennsylvanian time, the sea transgressed northward from the Ouachita basin 
onto the Arkoma Shelf, so the depositional environments transited from deep marine to shallow 
marine. The thickness of the Morrowan succession is about several hundred feet and generally 
constant throughout most of the Arkoma Basin (Zachry and Sutherland, 1984). Exposures of 
Morrowan and Atokan strata occur in the Boston Mountains (Roach, 1988). 
 Throughout of most of the Arkoma Basin, the Atokan Series is represented by the Atoka 
Formation. The thickness increases southward and ranges from 305 to 396 m at the northern 
margin of Arkoma Basin and to 6,400 m along the southern margin of the basin in Arkansas 
(Sutherland, 1988). In the Arkoma Basin, Atokan strata record sedimentation transited from 
passive margin to foreland basin (Houseknecht, 1986).  
Local Stratigraphy 
  In northwestern Arkansas, the Morrowan Series is divided into two formations: the Hale 
and Bloyd (Figure 7 and Table 1). The Hale and Bloyd formations are in west-central Arkansas 
and continue westward into eastern Oklahoma for about 15 miles (Sutherland, 1988). The Hale 
Formation is the lowest formation in the Morrow (early Pennsylvanian) and is composed of two 
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members: a lower Cane Hill Member and an upper Prairie Grove Member. The Cane Hill 
Member is composed of interbedded thin-bedded fine-grained sandstone and dark gray silty 
shale. Below the Cane Hill is the Pitkin Formation of Mississippian age, which is composed of 
limestone. The unconformable contact of the Cane Hill and Pitkin marks the boundary between 
Mississippian and Pennsylvanian systems in northwest Arkansas. The Prairie Grove Member is 
composed of light gray to dark brown, blocky sandstone or sandy limestone with fossil 
fragments and ooliths. It is often crossbedded and has beds that are thin to massive in thickness 
(McFarland, 1998). 
 The Bloyd Formation is separated into several members. In ascending order, the 
members are the Brentwood Limestone Member, the Woolsey Member, the Dye Shale Member, 
and the Kessler Limestone Member (Figure 7). The Brentwood Limestone Member consists of 
limestone separated by thin intervals of dark shale. Limestone intervals become sandier to the 
east. The Woolsey Member is made up of terrestrial dark gray shale and often separated by thin 
siltstones. The Baldwin Coal, a thin coal seam, is near the top of the Woolsey. The Dye Shale 
Member was deposited in a marine environment. It is mainly composed of dark gray shale with 
scattered calcareous concentrations. Above the Dye Shale is the Kessler Limestone, made up of 
either a single unit of limestone or a sequence of interbedded limestone and shale. The Kessler 
Limestone unit is very thin and is the uppermost Morrowan interval, the top of which marks the 
Morrowan – Atokan boundary (McFarland, 1998).  
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Figure 7. Type wireline log illustrating the Atoka and Morrow section with Areci, Casey, Dunn 
C, Kessler, and Brentwood/Hale intervals. These units are present in the subsurface of the 
Arkoma Basin. The first track is gamma ray curve and the second track is resistivity curve. The 
wire line expression of the units is indicated by the gamma ray and resistivity curves. 
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Table 1. General stratigraphic column depicting the Morrowan formal names and Atokan Series 
informal names and members. The informal names were introduced by petroleum geologists 
drilling for nature gas. (Modified from Studebaker, 2014) 
 
System Series Formation Unit Commonly Used Names 
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Sells 
Upper Jenkins 
Lower Jenkins 
Dunn C 
Paul Barton 
Hamm 
Patterson 
Spiro 
Dunn A, McGuire, Hudson 2 
Ralph Barton, Upper Allen 
Jenkins 
Dunn B 
Dawson B, Russell, Lower 
Allen, Lower Dawson 
Cecil Spiro, Cecil  
Orr, Kelly, Barton, Basal 
Atoka 
M
o
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o
w
an
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y
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Kessler Limestone 
Dye Shale 
Woolsey Member 
Middle Bloyd 
Brentwood Limestone 
Wapanucka (Oklahoma) 
H
al
e 
Prairie Grove 
Member 
Cane Hill Member 
Upper 
Middle 
Lower 
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 Within the Arkoma Basin, the Atoka Formation is informally divided into lower, middle, 
and upper intervals. The Lower Atoka unit overlies the top of the Morrow unconformably. The 
unit is characterized by multiple sandstone units separated by shale. The thickness of the lower 
unit increases southward from approximately 900 feet to about 2,000 feet in the basin. In the 
eastern part of Arkansas, sandstone unit thickness increases and shale intervals become thinner. 
The thickness of sandstone intervals decrease in the southern part of basin (Zachry and 
Sutherland, 1984). Informal sandstone units in the Lower Atoka in vertical succession are: Spiro, 
Patterson, Cecil Spiro, Dunn C, Lower Jenkins, Upper Jenkins, and Sells (Figure 7 and Table 1). 
Units in the middle and upper Atoka are not well defined and less important to this paper. 
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STRATIGRAPHIC ANALYSIS 
  Morrow and lower Atoka strata were deposited on a stable shelf in northwest Arkansas 
in early Pennsylvanian time. The shelf extended southward during Morrowan time for an 
unknown distance across the incipient Arkoma Basin prior to subsidence and basin formation. 
The shelf began to subside during Early Atokan time as the Ouachita orogenic belt was obducted 
onto the southern margin of North America in central Arkansas. Numerous east-trending normal 
faults that record down to the south displacement caused initial basin subsidence. Many of the 
faults are syndepositional south of the study area and influenced the stratigraphy. The study area, 
however, is immediately north of early active Atokan faulting, and their influence on the 
sedimentary section is slight. Arkoma subsidence proceeded from south to north and there is 
little evidence of basin subsidence during Early Atokan time at the latitude of the thesis area.   
  One west to east stratigraphic cross-section A-A’ was constructed (Figure 9). It is 
located in Johnson County through Township 10N, Range 23W-11W involves wells 1-5. The 
section spans 10.6 miles from west to east. From east to west. strata in stratigraphic cross-section 
A-A’ can be major divided into three intervals: Morrow I, Atoka I, and Atoka II. The 
stratigraphic cross-section A-A’ was flattened on the top of the Atoka II interval. Figure 8 
illustrates these three intervals in well 3 with separated colors. 
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Figure 8. Well number 3 in cross-section A-A’ with 3 intervals Morrow I, Atoka I, and Atoka II 
marked in separated colors. 
 
Atoka II 
Atoka I 
Morrow I 
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  The Morrow I interval ranges in thickness from 800 to 1000 feet (Figure 9). It includes 
the Bloyd Formation, from the top of the Kessler Limestone Member to the top of the lower 
Atoka Dunn A sand. The gamma ray and resistivity logs indicate that the Morrow I and the 
Lower Atoka intervals are composed of shale units separated by sandstones. The unit with high 
resistivity (2780 feet in Morrow 1) is probably the Kessler Limestone Member of the Bloyd 
Formation. Other shale and sandstone units in Morrow I are informally named. 
  A prominent sandstone unit in Morrow I is positioned near the base of the unit. It is 
characterized by a blocky signature on both gamma ray and resistivity logs (Figure 9). It is here 
assigned to the Hale Formation and is the middle “Hale” of industry terminology. The “Hale” 
sands give way up section to alternate shale and sandstone units. The sandstone units are 
universally characterized by signatures that grade upward from the underlying shale below to 
sandstone units that are shale-free.  The top of these units are abrupt giving way to the 
overlying shale unit.  They individually signify regressive intervals and, based on their 
continuity, they represent prograding coastal sand bodies. Progradation was interrupted by rapid 
transgression that brought inner shelf conditions into the area.  
An examination of the Morrow, Atoka I and Atoka II in the stratigraphic cross-section 
(Figure 9) reveals no stratigraphic variation in thickness and log character that would suggest 
that the structure was active after middle Atoka deposition.  Thus basin subsidence started in 
northwest Arkansas sometime after deposition of the Atoka II unit. 
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Figure 9. West to east stratigraphic cross-section A-A’ illustrating Morrow I, Atoka I and Atoka 
II intervals in separated colors. 
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STRUCTURAL ANALYSIS 
Regional Cross Sections 
 The Morrow and Atoka outcrop belt in Johnson, Pope and Van Buren counties form a 
south-directed salient within the regional east-west strike of units on the northern margin of the 
Arkoma Basin (Figure 3). The structure plunges south toward the basin. Three sketch maps 
illustrating the salient are in Figure 10. On the geologic map, Morrow strata are bounded both to 
the east and west by outcrops of the Atoka Formation (Figure 10a). According to the topography, 
the structure of Atoka and Morrow strata can be interpreted as Figure 10b and Figure 10c. 
 
Figure 10. Sketch maps of the structural high. (a) Map view of the structural high. (b) Cross 
section a-a’ in NS direction illustrating that the structure plunges to the south. (c) Cross section 
b-b’ in EW direction illustrating that the structure dip east west away from the crest of the 
feature. 
b b’ 
a 
a’ 
a b 
a 
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 In order to establish the validity of the structure and to assess its geometry, five 
structural cross sections, AA’, BB’, CC’, XX’ and YY’ were constructed (Figures 11-15). Three 
structural cross sections, AA’, BB’ and CC’, are oriented east-west across the plunge of the 
salient. Two cross-sections, XX’ and YY’ are oriented north-south paralleled the plunge of the 
feature.  
Cross Section A-A’ 
  Cross section A-A’ (Figure 11) is in the northwest part of the study area in northwestern 
Arkansas and constructed from well 1 to well 5 (Figure 2). All wells in cross section A-A’ are 
located in Johnson County through Township 10N, Range 23W-21W. The cross-section line is 
oriented west to east and spans 10.6 miles. Three units within the Morrow and Atoka section, 
Morrow I, Atoka I, and Atoka II were delineated in the Figure 11. Cross section A-A’ defines the 
western flank of the salient. Units in the cross-section dip both west and east. The plunge is to 
the south. The apparent dip to the west is 4.1 degrees, the opposing eastward dip is 3.9 degrees. 
Structural relief on the west side of the structure is 2004ft. More gentle dip to the east provide a 
structural relief of 548ft.   
 
    
  
 
2
4 
 
Figure 11. West to east structural cross-section A-A’ through Township 10N, Range 23W-21W. Morrow I, Atoka I and Atoka II 
intervals are illustrated in separated colors. In the geologic map of study area, the red line illustrating the position of the cross-section 
A-A’ in map view. The blue dash line illustrates the Morrowan outcrop belt of the salient. 
A’ 
 
A 
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Cross Section B-B’ 
  Cross section B-B’ is the continuation of the cross section A-A’ to the east. It is located 
in the Pope County through Township 10N, Range 21W-19W. Well numbers in cross section 
B-B’ are 6-10 (Figure 2). This cross section spans 10.87 miles and dip of 1.2 degrees to the west. 
As a continuation of the structure, cross section B-B’ indicates that a structural saddle exists 
along the structural plunge. The saddle may due to the flexural faults which reflected on the 
Geologic map of Arkansas (1976) (Figure 12). 
Cross Section C-C’ 
 Cross section C-C’ is the southernmost west to east cross section and trends through 
Johnson County into Pope County (Figure 13).  The cross section line is through Township 10N, 
Range 21W-19W. Well numbers in cross section B-B’ are 11-16 (Figure 2). The section spans 
16.6 miles from west to east. In this cross section, a westerly dip into the saddle is observed. Its 
dip to the west is 1.5 degree. The structural relief at the eastern end of the cross section is 2347ft. 
Continuation of the C-C’ line to the east was terminated by absence of well control. 
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Figure 12. West to east structure cross section B-B’ through Township 10N, Range 21W-19W. Morrow I, Atoka I and Atoka II 
intervals are illustrated in separated colors. In the geologic map of study area, the red line illustrating the position of the cross-section 
B-B’ in map view. The blue dash line illustrates the Morrowan outcrop belt of the salient. 
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Figure 13. West to east structure cross section C-C’ through Township 9N, Range 23W-20W. Morrow I and Atoka I intervals are 
illustrated in separated colors. In the geologic map of study area, the red line illustrating the position of the cross-section C-C’ in map 
view. The blue dash line illustrates the Morrowan outcrop belt of the salient. 
C 
 
C’ 
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Cross Section X-X’ 
 Cross section X-X’ is the westernmost north to south cross section. It is located in 
Johnson County (Figure 14).  The cross section line is through Township 10-8 N, Range 22W 
including well numbers 17-21 (Figure 2). The section spans 11.7 miles from north to south. It is 
positioned on the western flank of the salient (Figure 14). The mapped units record a regional dip 
toward the basin of 1.4 degree along plunge. Some displacement of the section is probably 
related to flexural folding but closely spaced faults mapped by the Arkansas Geological Survey 
(Geological Map of Arkansas, 1993). 
Cross Section Y-Y’ 
 Cross section Y-Y’ is a north to south cross section along the central part of the salient 
in Pope County (Figure 15). Cross section line is through Township 10-8 N, Range 20W 
including well numbers 22 – 25, and 16 (Figure 2). The section spans 10.1 miles from north to 
south. The section records a basin ward dip of 2.5 degrees which is deeper than the dip of cross 
section X-X’. The deeper angle to the south is partially because the dip angle is accentuated by 
the down to the south displacement of normal faults illustrated on the Geological map of 
Arkansas, and is partially because its location at the central axis part of the salient. 
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Figure 14. North to south structure cross section X-X’ through Township 10-8 N, Range 22W. In the geologic map of study area, the 
red line illustrating the position of the cross-section X-X’ in map view. The blue dash line illustrates the Morrowan outcrop belt of the 
salient. 
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Figure 15. North to south structure cross section Y – Y’ through Township 10N-8N, Range 20W. In the geologic map of study area, 
the red line illustrating the position of the cross-section Y-Y’ in map view. The blue dash line illustrates the Morrowan outcrop belt of 
the salient.
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Table 2. Data summary of the structural analysis for the cross sections AA’, BB’, CC’, XX’ and 
YY’. 
Cross 
Section 
A-A’ B-B’ C-C’ X-X’ Y-Y’ 
Well 
Numbers 
1-5 6-10 11-16 17-21 16, 22-25 
Orientation NS NS NS EW EW 
Length 
(mile) 
10.6 10.87 16.6 11.7 10.1 
Township 
and Range 
Township 10N, 
Range 
23W-21W 
Township 10N, 
Range 
21W-19W 
Township 9N, 
Range 
23W-20W 
Township 10-8 
N, Range 22W 
Township 
10N-8N, Range 
20W. 
Dip 
(degree) 
From well 1 to 
well 3: 4.1 
From well 3 to 
well 5: 3.9 
1.2 1.5 1.4 2.5 
Structural 
Relief (ft) 
From well 1 to 
well 3: 2400 
From well 3 to 
well 5: 548 
1219 2347 1476 2300 
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SUMMARY  
  The normal, east-trending strike of Paleozoic units at the northern margin of the Arkoma 
Basin is interrupted by a south-trending structural salient. The structure of the structural salient is 
validated by five cross sections prepared from wireline logs. Three cross sections trend east-west 
across the salient and two trend north-south parallel to the plunge of the salient (Figure 3). The 
cross sections define the feature as an “anticlinal arch” with beds that dip east west away from 
the crest of the feature.  
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APPENDIX: Cross Section Well Data 
 
Cross Section Label Well Name API/UWI 
DATUM 
(ft) 
County 
A-A’ 
1 STALCUP 03071108680000 433 JOHNSON 
2 GREENBRIAR 03071103560000 659.3 JOHNSON 
3 JOHNSON 03071108640000 687 JOHNSON 
4 ALDERSON “A” 03071104490000 878 JOHNSON 
5 STUMBAUGH 03071108730000 919 JOHNSON 
 
B-B’ 
6 MILLER “AH” 03115103300000 447 POPE 
7 FREEMAN “C” 03115103400000 825 POPE 
8 BROWN UNIT 03115104690000 732.3 POPE 
9 COATES “B” 03115103370000 789.3 POPE 
10 GARRIGUS 03115106840000 756 POPE 
 
C-C’ 
11 STOKES 03071108010000 405 JOHNSON 
12 SELBY 03071109100000 494 JOHNSON 
13 WHORTON “A” 03115104590000 420 POPE 
14 
BETTY 
JOHNSON 
03115101420000 770.6 POPE 
15 LYNCH “C” 03115105980000 NA POPE 
16 STURGIS 03115102080000 432 POPE 
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X-X’ 
17 TERRY 03071102370000 685 JOHNSON 
18 
THOMPSON 
MOUNTAIN 
03071105940000 702 JOHNSON 
19 
ROUND 
MOUNTAIN 
03071105370000 418 JOHNSON 
20 OVERBY-RAY 03071103340000 337.6 JOHNSON 
21 HICKS B 03071108740000 529 JOHNSON 
 
Y-Y’ 
22 BIBLER 03115103550000 654 POPE 
23 
J W 
STANDRIDGE 
03115101620000 423.34 POPE 
16 STURGIS 03115102080000 432 POPE 
24 SINGLETON 03115101870000 473.85 POPE 
25 BROWN 03115102620000 404.76 POPE 
 
